beta-amyloid-induced endothelial necrosis and inhibition of nitric oxide production.
Deposits of amyloid beta-peptide (A beta) in senile plaques and cerebral blood vessels is the prominent feature of Alzheimer's disease (AD), regardless of genetic predisposition. The cellular origin of cerebral deposits of A beta or its precise role in the neurodegenerative process has not been established. Recently we demonstrated a novel action of beta-amyloid on blood vessels--vasoactivity and endothelial damage through superoxide radicals. Since endothelial dysfunction is associated with vascular degenerative diseases, we examined the direct action of A beta on endothelial cells in culture. Cells treated with A beta displayed characteristics of necrotic cell death which was prevented by the free radical scavenging enzyme superoxide dismutase. Stimulation of endothelial nitric oxide (NO) production by the calcium ionophore, A23187, or bradykinin was inhibited by beta-amyloid. We conclude that an imbalance of NO and oxygen radicals may mediate the A beta-induced endothelial damage on endothelial cells in culture and may also contribute to a variety of pathophysiological conditions associated with aging: hypertension, cerebral ischemia, vasospasm, or stroke.